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I. ObJbCI 

The object oJ ti -L»- inv» to detcmirx ilio 

;:hear otreoo distribution i.i a .-dnzpiy supported I-boora rith-a con- 

< 

centra ted lose. ~ctir...; nr.r quo cud. 

xi. Phocfsurh 

An £" ;c 4" x £.6# alusdnura I-Loa;.: v. s tested. Thin bean ’vus 
supported ' inches iron: one er.u; ana by roving the rapport..!, both 
length of a pen end position of load iron near support xero varied. 
Vertical static lotas in incr:c_ir. fc , incroneiito -ere applied in -.tch 
position. ( 5eo figure V for photograph of the laboratory set up.) 

One- series of tost runs '.”■•> c :rvle to obtain date, from Stress coat 
crock patterns. A second .cries cf runs to a nano to provide data 
from SR-1 strain gage mcajurenent:. . 

III. REbULT 

Plot© of values of iauximun shear stress at various points on 
the beam for each of four ^spersto test runs are presented. 

Strain gngo data for the remainder of the strain gage test runs 
is included in Tables £ to xv l . 

Data obtained £ rou each of the Stresscoat test i-uus, jiving 
crack "ingles, .are four.-, in Tables XVII to XXXI. 



loading data an;: 



'xm.j 



cqlcjutlO*:: a :id v iaxiiaati o 



The object o_ tne tr ecd-> vuts att£im.u 
manner with goo * engine or iiv> accuracy. 

The otrassco&t Motnod of Stress Au&iyc 
sufficient information to obtain nunntitativ 
stress, but does provide a g ood cuslit&tive 
picture of a loaded specimen. 

Ri'.-COMK \ il DAT! 0K r S 

This investigation should bo continued 
of I -beams in .^enor&l use. 

further investi^tion; should be made 
provide a maximum of data readings for each 
allow the graphical result.-? expected to tee 



Nf 



in a practicable* 

is dose not provide 
a values of shear 
tonsil e f tra i n 

for the entire serio 

in such manner a.., to 
pattern of g&g^o, to 
a oily faired. 



I. ILIRCDUCriOi; 



A. Concept oi' the Problem. 

During T-orlC "Var II moat structural inve litigation.; not 
directly related t~. vanning the tar sore necessarily deferred. 

Among the investigations postponed by the Bureau of Ships, 

U.S. Navy, is the problem oresonted in tnis thesis: The Invent!; e- 

tion 01 the Shear Stress Distribution in a simply supported I -Bean 
■?rith a coucentratsu load acting nuar one end. 



As stated by the Bureau of Ships in a letter to the author;, 



"The solution of this problem i 
girders having c. lull veb pinto 



s of interest in the design of 
, in the design of many types o 



gun 



foundations for carry In,,' concentrated loads, of flight deck longi- 
tudinals, and, in general, in all problems of transfer of load 
through shear in a boa it. Ultimo tely, it is desired to nake design 
recommendations in or ..or tc- achieve greater economies when propor- 



tioning beams to resist shear." 

Arbitrary linititicns on this investigation, which is sub- 
mitted as the first stages of a tvork which must ccrtr Inly be con- 
tinued to include the entire scope of this problem, were designated 
by the Bureau of Dilips as being 



1. The investigation of a flanged section, preferably a built- 
up or rolled n I H section. 

2. The investigation of static conditions, in vi go of probable 
limitations imposed by laboratory faci titles . 

3. The study of the otrnsp field produced under load In a 
flanged crosc-cecticn, ruth or th«a an investigation of methods of 



reducing stress condition;; . 

B. Status oi the Problem. 

Preliminary coarch for published articles ci’d texts relating 
to shear stress distribution in I-beam sections has resulted in 
the opinion by t!:c authors, that nc extonsive tests to determine 
shear stros3 distributions in I-baarcs loaded other than at the 
canter oi' the span hive boon ussier taken. 

In tbe pi-iliuirc.ry analysis it rrau decided to limit the load- 
ing to values well bsl.cr the elastic limit of the water ids used, 
bo tii to eliminate penranont deformation oi the specimen during each 
test run and to obtain tost conditions which r/ould more nearly 
realize the loadings noranlly occurring in service. 

The decision of the method of approach followed from exanina- 
tion of laboratory facilities available, wnich indicated ttiat use 
of "Stresscoat” (Brittle Lacquer Method for Stress Analysis) would 
be valuable in scorching for the general appearance of the stress 
field, at least the stress field formed by tensile and compressive 
stresses due to loaning. Further, a transition from these general 
stress fields to specific quantitative shear stresses could bo ac- 
complished by solving for shear stresses from directional strains 
obtained from SP.-4 typo electric strain gages. The photo-elastic 
method of stress analysis ras eliminated as an approach, to our 
problem, for the present, on advice from the thesis supervisor. 
Professor Murray. 

One factor which emerged from t-r.c preliminary analysis of the 
problem was the value of selecting a specimen which n member of 



a geometrically pi .illar scries; that is, whicn could bo com '".red 
to either larger or .at-tier 1-sec lions by ro tios such «.» the 
ratio of ucpth cl section to cob thi daiusc, or the ratio of depth 
of section to section modulus, etc. By tbie selection one of t.-e 
variables present sight be eliminated in the application of 
results of tests of or., particular sr.ccim ,r. to general practice. 

This process of souection was not employed. To reduce the project 
cost and to utilise surplus material, readily available, a single 
aluminum section aa:-: ch o con arbitrarily -..it’: the folloning co:_ id ora- 
tions: 

1. The section lopth t.as to be large enough to permit loca- 
tion of more than fcuc rov,. of .train rosettes. 



£. The length o.. son -ion ’?a: to bv snort enough to provide 
a span well v.dthir. the I ini to o' the Lasting machine, v.t great 
enou.li to eilov the lo ng t: . ot apor to bo introduced as c v* riah-e 
factor in the problem. 

Presentation of results by graphical means (see pp Jj^to y$) 
appeared to be of vr-JLuo, in that, : ir.ee o standard U.d.hsvy 
I-cection was tested thb results could bo directly applied to t! at 
section. A mat! erotica! * orinula 1 ion of chessr stress .'i.,tricutlcn 
in a beam o. the iy invention tod (fro: tost data obtained) ’-.as 



deemed too lengthy a probltc for the short 
curriculum to thesis. Ilrrever, it is hoped 
in this investigation r.r- extern ;iva enough 
position into ci mat! as utics 1 solution of th 



period allotted by the 
that the data o’otnlre 
to aiiov" future tnuis- 
t problem. 



d 



A mo .-pari Jon of' the o' .erveri 
strofOfcs (obtuired fro sinpie bee 
illustrate the divergence of th*.ce 



■ j'id theoretical value 

V 

! theory formulas) Is 2 
vp .lues. 



f sheer 
Je to 



ii. ? .jT-C.’ir. w 



Tiie essential stops followed in th 1 •• invosti Ration ''(.-re- cs 

follows t 

1. Selection or teat specimen. 

2. Selection of »2t:<od of testing and means of obtaining 

data. 

3. Determination of atreso fields by u. e of otreascoat, under 
varied conditions of span j-onpth and position of Loaning. 

4. Determination of strains at specific points by Moans of 
strain gajes, un.er varied conditions of open length out position 
of loading. 

• • 5. Calculation of value of raaxlisttm shear stress at each ya e 
position from observed strain , r ;c."o data. 

6. Calculation of t : coroticnl maximum shear stros.i at each 
strain gaga location fron simple b«*r. formulas. 

7. Comparison of observed and theoretical results. 

F r detailed discascion of ucacript^on of equipment and method 



of tea tin _ sea Appanuix A 



III. 



I. Plotu of vi*lu of maximum 5,ccar /ore . i cb ucijLiifio .1 ron 
strain rosette data values of maximum shear dress obtained 
from simple beam formulas *;nd Siohr 1 ^ circle vs. ais tanco along 
the beam are shown on pages 32 to 3S 

£. Experimental b train fr g*«& Data arc presented on pages 

to 5*1 

3, Stresacoat Crs ck #j\,Io Data rre sa-»aicris.ed on pa. cs 5^ 

to S 9 

A. In the Stresscoat tacts made in thin investigation it 
was noted that the axis of vertical cracks in the loner half, of 
the- beam ta-, in all ca-.es din-placed approximately one inch from 
the load position toward lie center of the beam, irrespective o_ 
the beam open. 

5. Superpoti tion of the to:., ior. and compile *i. on Stresscoat 
crack contours s> roved trnt in most casss the inter:. actions of the 
cracks obtained from the f-'o different' types of Icadin are per- 
pendicular, os was expected. 

6. VI thin the li-;i t- of the lea Is u. ec, the audios of arc. cl- 
ing at a given point in the- ftrececont cruel pattern is independent 



of the load 



IV. DI a _ic:i Oi EfcJUJuTc- 



The result- ah o'-> that the shear jtroso 'distribution in a 
simply supported I -bran wit - ' concentrator load acting near one 
end is not exactly that calculated from simple beam formulas and 
Mohr's Circle. 

In general, tiu . hear stress in the upper half of the web 
is greater than calculated values. In the lower half of the beam 
web tine experimental and calculi, ted shear stresses ar< in close 
agreement, except ir. the vicinity of the support, '.’here an inert 2 e 
in shear stress is observed in all cases. In th«i upp*.r half of the 
beam web the maximum value of .hear stress does not occur at the- 
position of loading, but the location of this maximum value is 
displaced towards the center of the span. 

Hoa enough data hu~ been worked up at present to determine 
accurately the effects oi span length and position of load fret., 
near support on the ratio of observed maximum shear sire... to 
calculated maximum shear stress . 

It is believed that tr, Ltresocont Crack Angle Data pre- 
sented above could, be cord. ire.;: vith calculated values of direct 
stresses to jive a maximum shear stress for comparison vith that 
obtained from strain gage data. 

Since for a particular tost run the crack contours appeared 
identical arid independent of load, c single ioading near, but 
safely below, tire elastic limit, coupled with the lr creased 
sensitivity proauoed by g "cooling" agent, should be sufficient 
to delineate the direction of principal stresses. In this respect, 



too many tert runs nxrc oo o) tain btreo^eo*. t u’.u j bo Jo : o 

the similarity bcv.oon coach a Itc ; nt a \. ^ai *ud. 

It is believed the t t.v cur/w.fc of r'a,ult, coulo on 

laired more easily he l a [;rxt r nunfx-r ob points bw«r. obt* inod 
by additional strain L a-/t root runs. 

The method od o' tainirp in . Lvidu-.l .train e roauir, ,, 
that o~ Ufaiiij sere*- ty;>c bin 11; posts to connect the test lend 
to tiie gage lead, though increai inf the time n -cesoary tor each 
run, appears to rive more accurate rondinpc an- ..irixl idles the 
procedure od ir;olatirp, any individual do dec tivo panje dour:, 

r 

In crier to reduce one ol t > c jolI'Ic experimental erroii, 
observed strain *>%U: raa^in. mere Laired to obtain values Uoea. 
in calculations. In coua cauor; - theater number ox' observations 
v;ouli have permitted more accurate lairing.- To aliov presenta- 
tion of similar curves dor each sect run, fair- j values corroupcnl- 
lag to the same arbitrary loaur rere used lor calculation in all 
cases * 

The el feet od reducing strains to even number. is considered 
as negligible, since the iov?* scale o- the machine pro viced 

accuracy only to vithin a oounor . 

The results ar-.- not as e>. tensive aa desired by the authors, 
however, it is bexieved that too results 3 onn are rep r a sen t a live 
of the shear o trees .;i tribution in an I-beam neb ur. ier the condi- 
tions oi loading delict uh dor this investigation. 



V. 



^ - ~t 



r 






ccttx; incus 



1. The object o 1’ tf-uwid is oonsiJci ed r ;c comp dished . 

<1. The method out u to obtain shear stress is practicable, 
and the nomo.>*aph solution provisos en^ineerirp accuracy rith 
saving of time. 

5. Strosscont runs reveal vd the foliorcin ; con cirier^t Lone* 
s. Use o/‘ ^trerccoat is advantageous in cases vhe-re 
an overall strain picture is desired. This, should be particular!;, 
valuable in ex-rninatiouo of a conpiicatad structure rhich could 
not he isolate! or of v/hich a nod el coal! not he built without 
execu tive coot. 



b. The use of CQp as a n cooling n a^ent is extru/aeiy 
useful* el though matching observed and calibrated strains is net 
practicable under the cooled condition?. 

4. A chccl: on the accuracy of f tra.-rcoat contours can be 
made by super position of the tensile crack pattern and the 
compression crack pattern. 

R /COi^hDAlTOhl 

The authors recoa-tenu the lollo-'inj: 

1. That thiu InVfStJUj'ivion be continued and cruar^ed to 
include tests of I -b earn ot, cr titan the 0 !t x 4* >: f.6 1 ’ ciurlnum 
I-beam already tested, and that the results bn coor.. ins ted to 
doteimiu relations bet? ecu observe :i tent results on one ncte/riol 



and anticipated results in another metal and to tfeti.r»ine the in- 
fluence Ox varying di^snaionc onlh*r;r stress distribution. 



type, -'/h*: Ti- 
the <jr sinter 
tire strain 
testing . 



application of Ltr .• :coat 
proportion of avail-, hi-.-; t: 
page torts rather than in 



Invest! .a lions of this 
tecta is contemplated, 

-Me be ^cont in t-unnlita- 
quaiita live Ctroe scoat 



3. That ir any continuance of tuis investi- 
gation the boars be tested in ouch manner as to provide data at 
shorter intervals than one roc ; iny for each six ir.ch.ec of bean 
length in each rw of pages, an; vhare practicable more rows of 



gagas be introduced 



1 .«• j 4 iJt <J . i' . \\J Oi - oi.’- 



A » l J wX , t ‘ i i -V O ~‘ . i , . LI/. * 



T.ia iJ-uiuimu 1-acv.j.i „ v a.. .n S" .. 4'* x 6.G# 
rolled bv.f_a •> i uxt i;. ?’ . prop* r Lieo o: th i '• lidorial 

(c.c de Lorain w fro::, U.ction JJAUd, n*»vy Department Opeci-icavioiu, 
are as folio! os 
Physical : 

Tensile Strength ££,000 lfcu/oc in. (i.n::jUcum) 

Eloi or. 18,1 

Che- 1 col : 

X&. ;n-a jIilt. 

Silicon 
Copper 
Iron 
Chi o.iiun 



-1 O ‘ ' 

W • W ~ • f v , 

0.1 “ 0 « G/V 



i - 



x.v 



Titan! un 
Manjaxuise 
Oth'.r elocjnt.i 
Aluminum 



0.7f (conxlriuffi) 

> "> r S.r' 

^ «.&»«_/ • v* **-*/• 

0.10£ ( mi-. -;inum) 
AIL (icaximutt) 

0 - 1 o% ( maxinum) 
0.15/' ( 'uximum) 
Rem: inder 



aent 



The tust section ..no reannealed ay tAo i.jilovAr^ h.afc treat- 



1. Hoat fron room ton; er uurs to 850°? rate oh 50° per hour. 



2. Bake at 850° for 2 hours. 

3. Cool lro tx 850° to room temperature at rate of 25° per 
hour. This section was ^elected for the following 
roasonat 

1. It was dimensionally identical with the 
8" x 4” x 18. 4# steel I-aection that is in, general use in the 
O.S. Havy. 

2. Itr; relatively light weight provided for ease 

in handling. 



3. The externally applied loads required to produce 
reasonable deflection^ were sell within the capacity of any testing 
apparatus normally used in laboratory exr.ination . 

4. The surface scale formation usually present 
was easily removed to provide the smooth surface prerequisite to 
even distribution of stress coat lacquer an:l necessary to establish 
r close bonding between strain gages and the metal. 

2. TESTING jtACnlhg 

He testing machine used in all test runs was the Kiehlc 
Universal Tasting Machine, having a maximum capacity of 100,030 
pounds. (See Figures IV and V.) 

3. MEASURING DEVICES 

2. SHESOCOAT 

Elis material in manufactured by tiie Stree scout Division, 



Kognaflux Corporation, Its application and interpretation followed, 



basically, the principles cot forth in the Stresscoat "Manual 
of Operating In^trucfciony" . 

b. STiiAIIi GAGI-3. KTC . 

The measuring gages were standard type 3 of SR-4 
Bonded Resistance Fire Strain Gages, of types illustrated in 
Figures I and II, manufactured by Baldwin South warK Division, 
Boldxin Locomotive tTorle . Both, single gages of tjpes A-l and 
A-5, and rectangular strain rosettes of type AR-1, were used. 

The single gages wore located on the beam flanges where uni- 
directional stresses wore expected. The strain rosettes were 
bonded to the bean neb . 

c. TOMDOnAFFTS 

As a means of reducing time of solution for shear 
stress from strain rosc-tte data, the nomograph (See Figure III), 
developed by Mr. T . A. Howson of the Division of Industrial 
Cooperation, way a vary valuable aid. A comparison of 

accuracy of nomograph solutions arx3 calculated solutions showed 
a difference of from 0.0 to 5 % in over 100 cases. 

B. DLSCRIPTIOH 0? TESTS 

1. MLTHOD OF LOADIfC- 

The bears /.as subjected to various static loadings in 
the testing machine . There wore no dynamic load tests due both 
to preliminary arbitrary limitations pieced on the investigation 
and to lack of available facilities in the Materials Testing 
Laboratory. The arrangement of movable supports of the testing 
machine (see Figures IV and V) allowed for variation in length o 



beam span ana variation in .ti.iui.ca bet te.\ point of application 
of load and point o*’ .support, inde. ’Anient of t^ch oth -r. The 
supports and loaning wedjft vore raced with one inch uin?u tor hclf- 
round, transverse steel bars which providod support ar.u loading > 
respectively, across the entire width of flange and of a length of 
not more than 1 of an inch . (See Figure II). It vkis considered, 
therefore, that these members ?ere “knife edges", providing line, 
rigid support. 

2. SII&fdCQAI TESTS 

Stresocoat tests a-oz-o made for informative reasons, to 



determine the appearance of the tensile and cenpre solve strain 
fielow under loading. (A typical Strocsccat pattern for a 
3" x 2 3/6" x 2.0# aluminua I -beam is illustrated ir. Figures VI 
and VII). Thu load position and length of span Trere varied in 
some of these test rune. Since Stress coat reacts both tc tensile 
loading, and to compressive reading under certain conui lions, some 
runs wsra made for each of these two types of load 3. The compres- 
sion load strain patterns were compared with the tensile strain 



patterns. Ho effort r;aa made to .match observed ard calibrated 
strains. In the cases where strain patterns were matched wide 
divergence of results was noted. It is not known whether this 



divergence vas due to inability of tho authors to correctly match 
strains or to variation in the sensitivity of the beam patterns 
and those on the calibration strips. To obtain greatly enlarged 
areas of strain patterns, the beam surfaces wore cool ad suddenly 



by means of blasts of comnr-<_. a gaaeous carbon dioxide expanding 
against the metal surfaces.. ’ibis coo.lia,, process has great ad v- ntag 
in e qualitative testing. Grcatcy increased strain sensitivity of 
S tree scant at low tempera turns allows a much /core complete strain 
picture, pro vi din;; the aici of ta.: ovorall pattern of the entire 
specimen wherever strains are present. In the test runs of this 
thesis, for instance, cooling the nob surfaces provides strain 
pattsrns on the compression side of the neutral axis of the beam, 
ho attempt *as made to determine the lacquer sensitivity under the 
tt cooled" conditions. 



5. STRAIN GAGE TKdTS 

The method o. ionyirg applied to obtain data for computation 
of shear stress is described in paragraph B (1), above . Readings 
of each strain gage’ a non in tar.ee were taken by naans of the bi.-i 
Strain Indicator (Geo Figure VIII) at each load in each, tost run. 
That is, for each run a load ran applied enu the strain readings 
wore taken; the load aas increased and readings were again taken j 
and so on. The readings taker, at approxisiatc-iy 500 pour, r loud 
wore u~ed ns check readings since it ves found that readings for 
zero load could not bo coiapnr=.d cith any accuracy. 




X 

I G 

c a 






to 

i 



o 

->o 

I CD 
^ «P 
o 



to 

o 

Ui 

C$ 

3 



0> 

S’ 

C3 

f-4 



• ^ 

CD <D 
tO f.\ 
►*J Cl* 



v5 

-v> 

CO 



fen <M 

o 

*4 

O G) 
f- T* 
O 

.-3 -O 

f -M £-1 

°3 



G O 
O -P 

T“i "P 

4-> O 

wj cq 

o 

o G . 

>4 0(w 



02 






VH 

Th 




3 ^ 

P 

J 

cl 

* {/i 
- 

O 

* 



j»- r-0 
O ctf 

2S ° 

l: 



o 


•r\ 


\J 


zj * 


p 


Z* *J> 


p 


P *:: 


o 


3 p 


rrs 




6 


uj A 


r-« 


r— * £** 




" sJ 


£J 


P M 


.P 


P 

0. O. 


54 


o. 


p> 


•-■ 13 


t>0 


a 

rr ' ■< 


V-i 


o 


0 


«K 




P a. 




# o 


o 


p; Eh 


•ri 




*> 


J 


U 


*o o 


O 


p 


r> 


ci 




r~f O 
L-4 


, — \ 


"1 




u rj 


' 


o d 


• 




h-4 




M 




M 




^ •* 




£ 




“5 




•H 




-■j 








i 



on 






UJ 



$ 




— oQ 




LJ 

O 

z 

< 



2 

o 

h* 

0 

CD 



LL 

o 



2 

o 

h 

h 

O 

Cd 



V) 

u 

o 

< 

LD 



2 

< 

cr 

h 

<0 

q: 

oo 

u. 

o 

to 

2 

0 

b 

< 

u 

0 



£ 

Ui 

cr 

D 

O 

Ll. 
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TII* Baldrin Southviark SE-4 Strain Indicator used in 

Bear: Taste . Coffipeno&tiug Gage sherm in foreground, 
liove connector strips bocide indicator. Bind! rig posts 
T/ere ured to assure positive connection by crushing 
load to indicator agnirmt lead to individual Gages. 
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table I 

CALCULATED STHAIH GAGE DATA 



Hun Number; I 


17 Aujufit 1046 


B ear: Span 7 feet 


Load Position 2 feet from near support 


Load 2500 pounds 







t 

£. 


1 


1 


t, 


£z 


£3 


c 


4> 


E-l 


-18 


-112 


“■♦vn) 


-18 


-113 


+>» O 


-816 


44 


E-2 


3 


-135 


-67 


4 


-137 


-87 


-1000 


35?- 

34, 

05 > 


S-5 


1 


-152 


-73 


0 


-154 


-73 


-1000 


E-4 


-17 


-212 


-187 


-15 


-212 


-187 


-1542 


E-5 


175 


-21 


-176 


119 


-20 


-178 


-1350 




E-6 


34 


0 


-1 16 


37 


+2 


-147 


888 




E-7 


18 


12 


-123 


21 


14 


1 r\ *7 
— JL /2 0 


-882 




P-1 


_1 T 


-128 


-8 


-11 


-151 


-8 


1078 


45 


P-2 


-123 


1 


0 


-123 


3 


-2 


810 


24$ 


F-5 


-28 


-158 


15 


-26 


-140 


18 


-1200 


-40? 


P-4 


-142 


-98 


+21 


-142 


- 97 


24 


-794 


-12| 


F-5 


-29 


41 


-26 


-28 


43 


-25 


620 


43* 


F-6 


-16 


33 


-11 


-18 


35 


-11 


446 


G-l 


-12 


-159 


0 


-12 


-162 


0 


-1400 


-44 _ 


G-2 


-27 


-81 


45 


-28 


-83 


46 


S04 


-54? 


G-3 


-38 


-88 


85 


-30 


-91 


66 


-1054 


-52 


G-4 


-36 


-84 


115 


-60 


-66 


116 


-1136 




G-5 

G-6 


-62 

115 


85 


100 

-42 


-84 

116 


87 


101 

-44 


960 


20 


G-7 


-SO 


66 


62 


-52 


66 


35 


7 SO 


16? 



TAe>i-e i i . 

CALCULATED STRAIN GAGE DATA 



Run Humber: 1 17 Au t >u: t, 1346 

Bean Span 7 feet Load Position 2 feet from near support 

Load 3500 pounds 





£, 




£3 


e, 


£ 2 


£3 


E-l 


—25 


-159 


-32 


-24 


-161 


-31 


E-2 


5 


-188 


-93 


7 


-190 


-23 


2-3 


2 


-215 


-103 


4 


-215 


-103 


2-4 


-22 


-297 


-261 


-17 


-297 


-261 


i>-5 


160 


-29 


-240 


165 


-28 


-251 


2-6 


51 


0 


-202 


55 


3 


-203 


£-7 


25 


17 


-173 


29 


20 


-174 


P-1 


-15 


-180 


-11 


-15 


-182 


-11 


F-2 


-172 


1 


0 


-172 


4 


3 


F-o 


-40 


-1S1 


24 


-40 


-195 


25 


F-4 


-200 


-136 


+29 


-201 


-135 


53 


F-5 


-36 


53 


-56 


-37 


62 


-35 


F-6 


-25 


50 


-14 


-25 


52 


-15 


G-l 


-15 


-223 


0 


-15 


-228 


0 


G-2 


-38 


-114 


62 


-39 


-117 


64 


G-5 


-56 


-121 


90 


-58 


-124 


91 


0-4 


-30 


-88 


161 


-93 


-92 


163 


G-5 


-85 


120 


138 


-83 


121 


140 


G-6 


160 




-GO 


181 




-63 


G-7 


-69 


94 


123 


-72 


9o 


130 



* 



ta 6te mi. 

CALCULATED STRAIN GAGE DATA 



Run Kurd. er s 1 


17 Aujuat 1046 


UeOiC. Span 7 Tact 


Load. Position 2 ?eot from near support 


Load 45uQ pounds 







c; 




r 

e 3 






£3 


c 




E-l 


-32 


-204 


-15 


-31 


-2 IS ■ 


-42 


I*. OO 


-44 


E-2 


6 


-243 


—121. 


8 


-2 46 


-121 


1850 


-W -/!■ 


1-5 


3 


-273 


-133 


6 


-275 


-153 


1978 




E— 4 


-30 


-562 


-357 


-23 


-383 


-326 


2272 


20 


E-S 


207 


-37 


-314 


214 


-36 


-318 


2 SVG 




E-6 


64 


0 


-263 


70 


4 


-2G0 


1786 


-15t 


2.-7 


51 


21 


-220 


36 


25 


-221 


1504 


-or] 

-44§ 


P-1 


-20 


-232 


—15 


-20 


-236 


-13 


1920 


F-2 


-222 


£ 


0 


-222 


n 

o 


4 


aiSe 


23 


?-3 


-31 


-249 


20 


-62 


-254 


20 


2140 


-iO| 


£ — 


-250 


-17G 


57 


-259 


-175 


42 


1160 


-13 3/B 


P-5 


-40 


74 


-46 


-48 


77 


-45 


1100 


44]- 


F-6 


-32 


63 


-21 


-52 


G5 


-20 


814 


42 5/8 


G-l 


-23 


-286 


0 


-23 


-292 


0 


2610 


-44 


G-2 


-49 


-145 


82 


-51 


-147 


83 


1588 


-74 


G-3 


-38 


-157 


117 


-66 


-136 


LIS 


1784 


-oil 


0-4 


-118 


-115 


208 


-122 


-119 


211 


2062 


co ] 

— 


G-5 


-112 


153 


170 


-116 


155 


181 


1742 


19] 


G-G 


203 




-73 


207 




-33 






G-7 


-89 


116 


186 


-3.5 


116 


1GS 


1384 


16 



TABL-E »V. 

CALCULATED STRAIN GAGE DATA 



Run Rvunber; 1 17 Aliens 

Bearn Span 7 feet Load Position ?. feet from near 



Load (Pounds ) 





2500 


5500 


4500 


A-l 


-115 


-163 


-207 


A-2 


-386 


-553 


-604 


A-3 


-254 


-358 


-453 


B-l 


9 


12 


15 


B-2 


-25 


-55 


-47 


B-3 


19 


26 


35 


3-4 


-115 


-159 


-203 


B-5 


45 


63 


80 


E-6 


-68 


-158 


-203 


B-7 


62 


88 


111 


3-8 


-203 


-284 


-388 


B-3 


218 


505 


397 


B-10 


-249 


-543 


-442 


B-ll 


73 


102 


132 


8-12 


-254 


-556 


-459 


B-13 


-168 


—235 


-345 


C-l 


-56 


-50 


-65 


C-2 


-226 


-515 


-398 


C-3 


-404 


-554 


-724 


C-4 


-172 


-241 


-see 


D-l 


-26 


-37 


-47 


D-2 


-135 


-190 


-245 


H-l 


54 


78 


101 


H-2 


91 


128 


166 


H-3 


148 


2 07 


266 


H-4 


372 


382 


431 


H-5 


295 


391 


514 


H-6 


372 


382 


491 


H-7 


214 


201 


385 



t 1846 
support 



CALCULATED STRAIL GAG I. DATA 



Run Number; 3 15 Au,;ust 1046 

Beam Span 5 feet Load Position 2 feet near support 
Load 2500 pounds 







£4 


£3 


£, 




£ 3 


'U 


$ 


£-1 


-57 


-134 


-50 


-56 


-132 


-49 


-770 


-40 


E-£ 


-19 


-135 


-70 


-18 


-135 


-81 


-049 


35 


£-3 


0 


-133 


-81 


0 


-136 


-81 


-940 


3S£ 


K-4 


-47 


-202 


-184 


-44 


-188 


-163 


-1006 


28 3/4 


E-5 


-7 


-7 


-169 


-3 


-3 


-169 


1060 


-25 


E-6 


0 


-13 


-139 


3 


-10 


-138 


834 


-20 


E-7 


0 


0 


-100 


2 


2 


-108 


694 


OO 


F-l 


-17 


-139 


-70 


-16 


-157 


-70 


-870 


36 3/4 


F-2 


-149 


-30 


-29 


-148 


-26 


-26 


-7 GO 


0 oJL 


F-5 


-23 


-156 


-GO 


-28 


-134 


CO 


-838 


4o£ 


F-4 


-131 


-90 


28 


-132 


-88 


2e 


-786 


-12 


F-5 


-20 


28 


-37 


-19 


27.5 


-37 


5)0 


-40 


F-6 


-26 


25 


-15 


-26 


26 


-14 


420 


41$ 


G-l 


-17 


-121 


-27 


-IS 


-120 


-27 


-902 


43:- 


G-2 


-16 


-101 


-18 


-16 


-100 


-18 


-748 


44 f _ 


G-5 


-55 


-101 


20 


-55 


-100 


21 


-832 




G-4 


-84 


-96 


88 


-35 


-OS 


70 


-1018 




G-5 


-74 


50 


75 


-78 


50 


77 


820 


16y 


G-6 


50 




-101 


52 




-102 






G-7 


-45 


S3 


20 


-45 


54 


21 


654 


32 



TA& L. e VI. 
CALCULATED STRAIN GAGE DATA 



Run Number: 3 19 August 1946 
Beam Span 5 feet Load Position 2 feet from near support 
Load 3500 pounds 





e; 


i 

e* 


^3 


e, 




£3 


£-1 


-81 


-188 


-69 


-80 


_;185 


-67 


E-2 


-32 


-217 


-129 


-29 


-214 


-128 


E-3 


-0 


-168 


-115 








E-4 


-67 


-284 


-231 


-62 


-278 


-230 


E-5 


-0 


-9 


-238 


-4 


-4 


-238 


E-6 


0 


-18 


-194 


4 


-14 


' -194 


E-7 


0 


0 


-151 


3 


3 


-151 


F-l 


-24 


-194 


-99 


-22 


-192 


-99 


F-2 


-208 


-42 


-41 


-207 


-37 


-37 


F-3 


-42 


-188 


-85 


-40 


-185 


-84 


F-4 


-185 


-126 


35 


-186 


-123 


39 


F-5 


-20 


35 


-50 


-27 


154 


-49 


F-6 


-58 


35 


-20 


-38 


36 


-19 


3-1 


-23 


-169 


-38 


-22 


-168 


-38 


3-2 


-23 


-141 


-24 


-28 


-140 


-24 


3-3 


-75 


-144 


26 


-76 


-145 


28 


3-4 


-116 


-134 


95 


-118 


-154 


97 


3-6 


-104 


66 


105 


-106 


66 


107 


0-6 


70 




-142 


73 




-143 


3-7 


-65 


75 


50 


-66 


74 


31 



TAfcue vi\. 

CALCULATED STRAIH GAGE DATA 



Run Nunbers 3 
Bees Span 5 feet 
Load 4500 pounds 



13 August 1946 

Load Position 2 feet from near support 





1 

e. 




ei 


e. 










£-1 


-104 


-242 


-89 


-102 


-243 


-87 


-1370 


-40 


E-2 


-38 


-279 


-130 


-5G 


-281 


-122 


-1530 


35 


E-5 


0 


-240 


-14C 


3 


-242 


-148 


-1640 


33$ 


E-4 


-83 


-568 


-297 


-77 


-565 


-295 


-1876 


231 


E-5 


-11 


-15 


-505 


-5 


-8 


-505 


1890 


-22 


E-6 


0 


-24 


-249 


5 


-19 


• -249 


1426 


-20 


E-7 


0 


0 


-193 


4 


4 


-125 


1274 


-22$ 


F-l 


"■ *-/ A- 


-251 


-127 


-29 


-253 


-126 


-1610 


-37 


P-2 


-27 0 


-55 


-53 


-269 


-50 


-48 


1586 


22-5 


P-5 


-55 


-239 


-no 


-53 


-241 


-109 


-1442 


40 


P-4 


- 237 


-183 


43 


-258 


-102 


48 


-1420 


-124 


P-6 


-36 


46 


-67 


-35 


49 


-GS 


830 


-40* 


P-6 


-49 


45 


-27 


-48 


48 


-28 


770 


4l| 


G-l 


-30 


-217 


-49 


-29 


-219 


-48 


-160-0 


45J 


G-2 


-50 


-102 


-30 


-29 


-184 


-2S 


-1380 


45 


G-5 


-95 


-105 


54 


-96 


-137 


36 


-1526 


-552 



G-4 

G-5 

0-6 

G-7 



-150 

-134 

90 

-80 



-173 

86 

35 



152 

-183 

E7 



-153 

-137 

94 

-81 



-175 

88 

98 



125 

135 

-185 

39 



-ISIS 

1454 

1130 



-25 

17 



32 



TA Bl_E. VMI. 

CALCULATE r-TlAIIi GAGE DATA 



Hun Nuraoer: 3 • 19 Aupunt 11*46 

Guam Span 5 feet Lor-d Po„.i tioi; 2 lest from near support 



Load ( pounds) 





2500 


3500 


4500 


A-i 


-118 


-166 


-215 


A-2 


-182 


-256 


-329 


A- 5 


-230 


-322 


-414 


B-l 


-29 


orr 

— SJ w* 


-50 


B-2 


-63 


— *4 


-122 


B-3 


-25 


"*• tr 

— * >«o 


A r 


B-4 


-120 


-180 


—£51 


D-5 


-4 


-6 


-9 


B-6 


-169 


-235 


-504 


B-7 


11 


16 


r- 


D-S 


-214 


-501 


-389 


B-9 


91 


125 


104 


3-10 


-236 


— u?0~L 


-420 


3-11 


11 


J.O 


on 

» *v./ 


R-12 


-227 


-31S 


-420 


B-l 3 


-194 


-274 


v. o 2 


C-l 


-75 


-105 


-136 


C-2 


-21.5 


-290 


-384 


C-S 


-214 


-501 


-589 


C-4 


-158 


-217 


-280 


D-l 


-72 


-102 


-131 


D-2 


-183 


■ -257 


-530 


H-l 


0 


0 


0 


H-2 


44 


61 


79 


11-3 


82 


114 


147 


11—4 


183 


257 


330 


H-5 


210 


204 


380 


H-6 


144 


200 


257 


H-7 


87 


121 


155 



4 



table IX. 

CALCULATED STTuAli: GAGE DATA 

Run Number: 4 25 August 1946 

Bean Span 7 feet Load Position 1£ feet from near support 
Load 2500 pounds 





e, 


e* 


£3 


l. 




£ 3 




4> 


E-l 


-35 


-117 


-27 


-34 


-116 


-26 


-780 


-43& 


£-2 


-5 


-152 


-55 


<• 


-152 


-55 


-1100 


39 


2-5 


0 


-217 


-176 


4 


-21S 


-178 


-1380 


27 


E— 4 


14 


-52 


-185 


18 


-29 


-185 


1038 


— 13^ 


E-5 


2o 


-9 


-113 


25 


-7 


-113 


702 


-15* 


E-6 


22 


-2 


-94 


fit 


0 . 


-94 


612 


-ir.5 


E_7 


10 


0 


-76 


12 


1 


-76 


500 


- 1 st 


F-l 


-3.0 


-134 


-19 


-10 


-153 


-19 


-loo-; 


43 


E-2 


-142 


0 


-14 


-142 


3 


-11 


918 


26 


P-3 


-134 


-78 


-15 


-134 


-75 


r* 

— A. 


-596 




F-4 


0 


20 


-32 


JL 


21 


-32 


360 


-3£^ 


F-5 


-29 


21 


-28 


-28 


22 


-27 


432 


45 


P-6 


-4 


7 


0 


-4 


7 


0 


91 ' 


39* 


G-l 


-25 


-147 


6 


-23 


-147 


6 


-1240 


-4l| 


G-2 


-14 


-56 


65 


1 1. 


r.r> 


63 


-822 


-52* 


G-3 


-51 


-114 


62 


-52 


-114 


63 


-1176 


-32 


G-4 


-80 


45 


95 


-82 


45 


97 


868 


11 


G-S 


-31 


45 


69 


-32 


42 


70 


500 


12 


G-6 


65 




-51 


86 




-35 






G-7 


-21 


52 


70 


-22 


51 


70 


432 


15& 



table X. 

CALCULATED STRAIN GAGIL DATA 



Run Number: 4 
Besnj Span 7 feet 
Load 3500 oouncia 



23 August 1946 

Load Petition It foot from near support 





£, 


£ t 




£, 


£ z. 


£3 


E-l 


-52 


-12 S 


-40 


-51 


-167 


-39 


E-8 


-7 


-221 


-79 


-5 


-219 


-79 


£-3 


0 


-315 


-254 


r 


-510 


-2S4 


E-4 


EG 


-47 


-269 


Zb 


-115 


-269 


E-5 


32 


-14 


-1C 5 


35 


-11 


-164 


2-6 


v-1* 


-2 


-136 


34 


0 


• -157 


E-7 


IS 


0 


-110 


17 


2 


-110 


P-1 


-IS 


-193 


-27 


-15 


-19 5 


-27 


F-2 


-205 


0 


-18 


-205 


4 


-14 


F-S 


-194 


-114 


rv <?0 


-194 


-no 


-18 


F-4 


0 


27 


-47 


1 


28 


-47 


F-S 


-42 


50 


-40 


-41 


32 


-59 


F-e 


-5 


9 


0 




0 


0 


C-l 


-35 


-214 


c 


-55 


-218 


8 


G -2 


-20 


-S3 


3b 


-22 


-95 


95 


G-3 


-71 


-197 


89 


-76 


-167 


90 


G-4 


-115 


So 


139 


-118 


66 


141 


G— S 


-44 


Wv 


98 


—46 


62 


39 


G-2 


12c 




-44 


124 




-47 


0-7 


-30 


73 


100 


-32 


71 


101 



TABLE XI. 

CALCULATED 2STHAIN GAGE DATA 



Kur; Numbers 4 23 Aui^ust 1946 



Beam 


Span 


7 feet 


Load 


Posit! 


on lg feet 


from 


near support 




Load 


4500 


pound 3 




















e', 


e; 


d 


£, 


e 2 


£3 


Tm 


4 


E-l 




-88 


-223 


-52 


-87 


OO-v 

— 


-51 


-1436 


46$ 


E-2 




-8 


-289 


-105 


-6 


-287 


-103 


2114 


59 


£-3 




0 


-410 


-351 


7 


-403 


-331 


2572 


27* 


E-4 




27 


-63 


-360 


54 


-55 


-351 


-1378 


14* 


£-5 




40 


-18 


-214 


45 


-13 


-215 


1338 


14? 


E-6 




41 


-3 


-178 


45 


0 


-180 


1198 


15j 


E-7 




20 


0 


-144 


23 


0 


-144 


953 


18S 


f-1 




-19 


-262 


-36 


-13 


-251 


-36 


2040 


43? 


E-2 




-289 


0 


o c 


-288 


6 


-20 


1766 


25b 


F-5 




-253 


-147 


-29 


-252 


-143 


-26 


1000 


lj 


F-4 




0 


38 


-00 




40 


-60 


6 64 


-33 


F-5 




-55 


40 


—52 


-54 


42 


-51 


826 


44? 


F-8 




-6 


12 


0 


-6 


12 


0 


1156 


38 


G-l 




-44 


-277 


o 


-44 


-276 


10 


2338 


42 


G-2 




-27 


-110 


124 


-29 


-112 


125 


1630 


32} 


G— 3 




-95 


-216 


119 


-97 


-216 


121 


2270 


m 


CM 




-150 


89 


181 


-154 


88 


104 


1650 


ii| 


G-5 




-58 


82 


129 


-61 


80 


150 


sr>8 


12* 


G-8 




162 




-55 


163 




-58 




lSj 


G-7 




-37 


98 


131 


-40 


96 


1 52 


8 Do 



TAS.L.E An. 

CALCULATED STRAIN GAGE DATA 

Run Hauler : 4 
Ream Span 7 feet 



co Au c ',u it J-'i't'j 

Lend Position 1* feet from near support 



Load (oounis) 





2500 


A-l 


- 123 


A- 2 


-178 


A- 5 


-184 


E-I 


-25 


B-2 


-29 


B-o 


21 


B-4 


-124 


9-5 


58 


3-6 


-153 


3-7 


120 


3-8 


-188 


3-0 


38 


B-1J 


-181 


3-11 


47 


B-iC 


-173 


B-13 


-102 


C-l 


-40 


C-2 


-151 


C-3 


-188 


C— 4 


-160 


D-l 


— 58 


D-2 


-165 


H-l 


49 


H-2 


100 


H-3 


186 


H-4 


208 


H-5 


180 


B-8 


155 


H-7 


146 



5500 


4500 


-175 


-229 


o rzn 

— i 


-338 


-265 


-347 


-37 


-49 


-43 


-56 


20 


OU 


-179 


-234 


55 


70 


-223 


-301 


187 


247 


-273 


-557 


59 


80 


-262 


-545 


85 


86 


-242 


-329 


t\V V 

-A-X' 


-304 


-58 


-75 


-21y 


-286 


-273 


-555 


-231 


-302 


-55 


-70 


-239 


-514 


72 


34 


145 


190 


269 


352 


300 


393 


274 


558 


226 


293 


212 


277 



TA&L-E. Xin, 

CALCULATED STRAW GAGE DATA 



Hun Number : 6 


26 August 1048 


Bea^i Span 4 foot 


Load Position 1* feet from near support 


Lo$d 2500 pounds 







l 

£, 


^2 


l 




6 * 


£3 


c 


$ 


E-l 


-18 


-97 


-11 


-10 


-93 


. -11 


-700 


<< r-Sl 


E-2 


15 






14 


-114 




030 




s-a 


7 


-135 


-130 


£l 

t' 


-185 


-1,0 


1203 


32 7/8 


£-4 


0 


25 


—107 


O 

ft.. 


25 


-132 


-384 


£7| 

£44‘ 


£-5 


13 


f i * 
iCil 


-*ja 


19 


27 


-68 


r ft 0 
— o , , 


E-6 


21 


V'C 
U </ 


-O' 1 


21 


41 


-54 


-514 


28 


E-7 


e 


44 


-27 


o 


45 


- 2 ? 


-512 


35 5/8 


F-l 


-4 


-115 


-17 




m- 

— — , 


—7 <7 


044 


42.] 


F -2 


-117 




-id 


-117 


4 


-16 


800 


61* 


F-2 


-1 38 


-GO 


80 


-103 


-S3 


41 


-CO 0 


-8.; 


F-4 




40 


-id 


0 


GO 


-11 


-574 


40| 


F-5 


• > 
J 


57 


-4 


0 


58 


/, 

— * 




454 


F -6 


0 


54 


-1 


0 


55 


-I 


-408 


44} 


G-_ 


-25 


-125 


<3 


-28 


-128 


w ’ 


-1078 


47." 


G-2 


-11 


r> • 
-Ov 


SO 


-12 


-87 


c5J 


-932 


30.. 

Glj 


G-3 


-42 


-70 


67 


-45 


-72 


06 


-980 


G-4 


-55 


87 


71 


-57 


68 


75 


780 


/ : cv/- 


G-5 




45 


v; 


-17 


46 


33 


593 


622 


G-6 


-12 




a;; 


-13 




42 






G-7 


-18 


56 


i o 


-is 


57 


13 


52 4 


53:1 



TA6L.S x»v. 

CALCULATED ;>TRAIB GAGE DATA 



Run Number: 6 
Do era Span 4 feet 
Load 3500 pounda 



E-l 


-25 


E-2 


18 


E-3 


11 


E-4 


0 


E-5 


26 


2-6 


28 


E-7 


12 


F-l 


—6 


F-2 


-lol 


F-3 


-152 


F-4 


0 


P-5 


0 


P-6 


0 


G-l 


-31 


G-2 


-15 


0-5 


-57 


G-4 


-74 


G-5 


-22 


G-6 


-18 


0-7 


-22 



Load Poetion 



^■z 


£3 


135 


-17 


-lbS 


-71 


-226 


-141 


41 


-140 


35 


-33 


55 


-75 


61 


-38 


-158 


-23 


2 


-26 


-85 


55 


69 


-21 


79 


-6 


77 


-2 


-174 


0 


-118 


+42 


-37 


94 


93 


104 


62 


45 




58 


78 


27 



1’} feet from 







-25 


139 


19 


-160 


14 


-228 


-3 


45 


28 


37 


30 


58 


13 


63 


-G 


-161 


-150 




-153 


-89 


0 


70 


0 


81 


0 


79 


-31 


-177 


-16 


-121 


-53 


-101 


-76 


95 


-23 


82 


-19 

-23 


80 



26 August 1948 
support 



£3 

-17 

-71 

-141 

-140 

-94 

-76 

-38 

-23 

-25 

54 
-21 
-6 
-2 

1 

42 

55 

102 

44 

57 

27 



TABLE XV. 

CALGULAIlD s/fRA.111 GAGE DATA 



Run Number: 6 



23 August I? 43 



Beam Bpan 4 feet 



Load Position l| 



feat frotr. near support 



Load 4500 pounds 





0 , 




£ 3 


£, 


e 2 






4> 


£-1 


-27 


-174 


-24 


27 


-176 


— 4 ^. V? 


-1358 


45* 


E-2 


23 


-203 


-92 


25 


-206 


-92 


-1656 


55j 


E-3 


20 


-290 


-183 


24 


-293 


-160 


-2140 


-314 


E-4 


0 


51 


-182 


4 


56 


-182 


-1560 


28i 


E -6 


'ic; 


45 


-12 3 


?9 


48 


-181 


-1076 


23J 


E -6 


35 


70 


-27 


37 


72 


-98 


-1100 


28^ 


E-7 


15 


79 


-53 


18 


62 


-50 


-902 


55 


P -1 


-7 


-193 


r-v 

— a.; 


-G 


-201 


_ 7;'? 


1610 


43j 

62| 


P-2 


-£07 


2 


—do 


-207 


7 


-29 


1370 


F-3 


-105 


-158 


71 


-127 


-19* 


75 


-1288 


80$ 


F-4 


0 


89 


-23 


1 


92 


Of' 


-953 


41 


F-5 


0 


101 


-9 


0 


103 




-97 6 


324 

44’- 


F -8 


0 


96 


O 

— *£ 


0 


100 


_o 


-920 


G-l 


-41 


-224 


1 


-41 


007 
— Aj/L, i 


2 


“ onr. 

** k •»* 


4 _ *'4 

474 


G -2 


—23 


-152 


r - 

V* V* 


rv*i 
— AlJ. 


“If"* 
—— L £ 


r: r, 


-1584 


51 


Q-3 


-72 


-125 


* 0 r? 


«•? r 

— / 


-129 


123 


-1647 


Cl 


G-4 


- 0 ? 


118 


135 


-36 


I 1 B 


137 


1563 


69^ 

ei$ 


G-G 


-29 


81 


+52 


-28 


85 


SO 


728 


G -6 


-25 




-75 


-23 




-74 






0-7 


-c 0 


101 


SO 


— V/-A. 


105 


? A. 
v>-r 


362 


58.1 



table XVI. 



CALCULATE 






VIM 






Ban Numbers 6 26 Au-;u, t 1046 

Beam Span 4 feet Load Position l[ feet from near support 



Load (pounds) 





2500 


3500 


4500 


A-l 


-88 


-125 


-its 


A-£ 


-43 


-108 


-255 


A- 3 


-98 


-138 


-178 


B-l 


0 


0 


0 


B-2 


-111 


—29 


-37 


B-3 








B-4 


-87 


-125 


-ICO 


B— 5 


37 


52 


67 


3-6 


-118 


-165 


-215 


3-7 


107 




is?. 


3-8 


“ Xl. LA 


—135 


OPJ) 
*”»- V c* 


3-0 


tv 


48 


Cl 


B-10 


-ja-s 


-177 


< <'0 


3-11 


26 


•_ f 




B12 




-127 


-ICG 


B-l 3 


* jf- ry 


-75 




C-l 


-18 


-26 


— v. 


C-2 


-115 


— i*.9 


-203 


C-3 


-150 


-ISO 


-221 


C-4 


-47 


-86 


-85 


D-l 


-24 


-32 


-44 


D— £ 


-15 i 


-216 


-277 


H-l 


£3 


75 


95 


H-2 


80 


114 


146 


Ii-3 


.154 


216 


279 


K-4 


160 


254 


502 


H-5 


123 


172 


222 


H-6 


79 


112 


145 


H-7 


44 


62 


80 



o 



'4* 

rH 










110 


o 

') 

rH 


r*> 

b 




<* 


, 


O 


CP 




CO 


tO 


t - 






C\ 


cv 


C*I 


V » 


t 1/ 


A 


r -1 




rH 


,H 


rH 


r 4 


rH 






o 


K< 


to 


ro 


O 


vH 


t i 


» ! 


N.i 


* > 


to 


to 


■ .. 


i J 


;-i 


rH 


H 


»*■ T 


H 


rH 


«H 


rH 


■a 


t« « 


v"' 


r ' 

CP 


to 


O 

to 


CO 

u 


A 


rH 


, — 1 


r > 


t-J 


rH 


H 

















f'VI 












to 

\% 


« 


o 

rH 


0 

rH 


£> 

rH 


A, 

A 


i/.' 

iO 

rH 


CO 

O* 

rH 


3 

rH 


to 

rH 




r i 


t\ 


•3 
























I- 














■ , 






& 


rH 

O 


♦H 




! •« 
r i 


til 


JZ 


>/:- 


CH 


cV 


o 




i 


O 




J) 


vH 

rH 


rt 


to 

ri 


ti , 
r- 1 


to 

rH 


r* 1 


rH 


* 


J 


-P 


O 


















43 




»■•« 


o 




















> 

x r-, 


t'4 

o 

• H 


4' 

o 

<n 


CO 


ch 

to 

rH 


CO 

* *H 

»H 


rH 


CO 

LP 

rH 


r*l 

to 

rH 


CTj 

, — 1 

rH 


CO 

rl 

r i 


u 




-p 




















A 




»• < 


u* 


















-P 


lU ^ 

J S-i 

i0 


fO 

d 


V 

sP 

. ) 


iV 


tV 

-O 

» ’f 


O 

*q 

rH 


O 

vH 

rt 


CO 

to 

rH 


5i 


Cfr 

r! 

< — ) 


to 

rH 
f H 


a 

»H 

n 


< 


,-i 

V~*t 




















d 


1- ;.: 

i 


vO 

n 


CD 


183 


r > 
» '\ 

r * 


fV 

rH 


IV 

t.i 

rH 


tr.) 

rH 


to 

d 


% 

rH 


r i 


£H 




*;•* 


















o 


01 




o 






• 








o- ‘ • 










£ 

o 


VO 








r H 
rH 


to 

o 

rH 


to 

o 

rH 


O 

-r> 


(H 






O 


















j 
























f-i 






*r4 

'J 


vr 1 




to 




JV 


lO 

CO 


r*^i 

•J 


CO 

o 


2 

Ci 






o 
























vi 


















•« 






a> 

t , 










. fO 




>H(v 








rH 


M 

O 


to 




CO 


co) 

r t 


o 


lO 

IV 


«v 


rH 

CO 


b 

£4 






n 






















O 

,0 

ft 


r t 

<33 






o 


CO 


*S ■ 


, n *1 
rss. 


r<.‘4 

ev 








3 


O 




rH 


rH 


t ^ 


to 


tv 


* CD 






£4 


rH 
























4’ 






















£3 


4< 






















| 

t-M 


s> 


rH 














0-1 

CO 














fa o 


Q W 


O 


ri** 4 L—J 




*4 i£J 





TA&ce XVIII. 



10 

) 






3 



O 

'JV 

rO 



r -t 

4! 



CO 

D- 



r4'J 

f* J 

cO 






i.'' j 

'1 

r\ 



O 

t \ 



SO 

A 



*»,, i 
\ H 

.*4 



>A 

r ) 



o 

r*'{ 



vT 



H 



? -4 



A 

/- jO 

o 

A 






b‘! 

A 

A 



.iJ 
,) 
I i 



oo 



o 

/-* 



r-f 

o 

D> 



i-O 

CO 



*0 

{O 



O 

-i 



t ^ 



Oi 

10 



r . •? 

O 

CD 



t> 



L -> 

r w 



• i 

-J 



C- 

v \ 

'■-» 

o 



. ^ 
A 



Ct 



5 



to 



c\» 



t— 

CD 



ts 



o 



■1 

>*i 



r.l 



C M 

«* ** 



5* 



CO 

srff 



(•'"N 

X- 



CO 

to 



'-O 



.o 



"A 

CO 



o 



o 



M ^ 



fr4 4-1 



net 










fHi'4 


r&V! 






r a'j 




s 




IS 


O 


K> 


o 


rH 


‘H> 


>H 




is 


S 




c n 


O 


CO 






rH 


rH 


rH 




rH 














HH 




r*:S 


CO 






Ci 


DO 


oo 


o 


U) 


rH 






S 


vr 


05 


o 


CO 








rH 


rH 




fH 










r^TH 






r*; ^ 




to 




CO 


iO 




o 


is 


CO 


rH 




is 


*s 


vj« 


o 


o 


CO 






H 


rH 


rH 


H 














rH* J 




r<‘\« 




N? 


CO 


CD 




C\i 


rH 


IS 




rH 




r~ 


£S 


H 1 


O 


G> 


c> 




rH 


*H 


r H 


rH 


rH 












HH 












Wi 


CO 


, CCi 


CO 


CO 


CD 




rH 


is 


s 


1 tS 


rH 


CO 


cr> 


C) 




rH 


rH 


rH 


rH 








J 








r * i 




r‘*H 




U 








C? 




CO 


to 


rH 








*? 

rH 


CO 


co 


o 


rH 










c0 


rH 


eg 


H 










CO 




CO 



-4 

CA 



o 


CO 


UD 


CM 


CO 


iH 


LO 


IS 


CO 


CO 











r^T< 


H..'| 




rHW 


o 








H 

to 


eg 

IS 


80 


rH 

CO 














H’O 




CO 


*o 


CO 


CO 




ui 


CO 


o 




rH 


H 


eg 




to 


s- 


CO 




♦•A* 




k *v 


r- .j; i 








£S 


3 


CO 


to 


Cp 

to 


<^> 




o 




rH 


Cte 


to 


S- 


CO 












c-'*Ci 


f-V'l 




CO 


w 


05 


eg 


CD 


S 


eg 


o 


rH 


rH 


eg 


to 


t> 


CO 








*•» 














«•.* 


v " 








HM 


lO 


to 


to 


to 


05 


Vjt 


o 


CO 




H 


rH 


' cl 


to 


lO 


to 


>• 








»HiV 




r-U 










to 




rH 




eg 






H 


eg 




in 


to 


ts 














* 




1 












H*0» 














eo 


CO 


o 


to 










tO 


LO 


s* 



c M 

O 





d» 


o 


eg 










rH 
























to 

to 




< 


CA 


O 




w 




a 


trj 


M 


»T> 
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Part I. > o~ ^-.o^r ^tr©:>5 i> >r ^tr'U.n G : n_e healin, 

Lion. tor j.un ^ o . G * 1C Au v, t ^ - i 

L r\d - £\S 00 ooun j * 
i’re r n reP/iifcgs* 



“ (C J 

<= :.ts 



<* - :iV 



V:.e.u; 



! or 



*, * e, - 

- 

f' - 

' , - " ~ 
w . ; — »yu.v 



a e, 



p. ( e, +-£ 3 ^ 



' - - \ ' r,\ 

V ■-- ! ' ) 



t, = - X- + 0 . / 3 

e - 

C x - U. 'O ('->?)-( .Crl—'j) (-.‘)V) 

£»= :.c.s + i.- ; ;. 

~ a 

f 3 - -,: - (.o?u)(-^j) 

£j = -"V + .43 
6 3 = -37 

from ^oraogrtiyh oolution .or Si fc**r ^tro-^s 
Tl — —500 lb j/n (. .in 
<^> — -40° 



Lj. . 



Part II. CcHAOuiu -i .>» ->i c 't^-r •Hr*:-: from Staple 



For Run «o. 3, IP August IPrC, Position F-S 
b = £500 Ibj. 

A - I ft. 

B =• 3 it. 

r - r 

4 ~J O i. i* 



V - - 



t Ji 



V = - 1J0Q lbs. 

c. 

Q = 0.04 in. 3 (obtain'. 1 by in Unroll, 
cross- »;ti 

I = ;; 5.6 in. 4 ( obtained a: above) 
b = . ?.c in. (froak » ir.ct a -as.) 



tracir. 



r ^ 

l 3‘ - i b 

- (- 1000 ) ( 6 . 0-0 
(lo.fi) (. 28 ) 

= -51 £ Iba/sq.in 

m. - r a (L-:<) 

r 

- ( 2 POO )_(.£)_ ( 1 - 2 . 25 ) 

- (rooo) (;•:)(;. .70) 

U - B700 ft. lbs. 

C = 0 



^ 0 



< 7 * 




- i. 

T_ = is 01 C lb.. /sc. in 



vT 



Doan Formulas: 



of beam 



b. For Fun No. I, 17 Au£u: t IFU' , Groa Posi tion £-2 
r; = 4500 Iba. 

A = 2 ft 
D = £• it 
L = 7 ft 
C = £ in. 
b = .£0 in. 



By integration o;' oaction 
Q = 7.54 in. 3 




r 



(4500) (S) 
7 



V - 7010 /sr .in 






JlL 

lb 



= (5510) (V.o --) 

T^TTse) 

- 1557 lb;/... .in 



K - 



X 'A 

L 



(j^usiLza) 

7 



M - 2410 it. 11:;. 



cr - Ms 

2 I 

- ( 2410 ) ( 2 ) ( 12 ) 
55.0 

<T 3 = 1040 ibs/sq .in 
CT = 0 (a^..uraed) 




dc. 1543 Ibs/sr.in. 



APPtiJL>IX D 



OhfEBVSD DATA 



DEhCdlPTiOi} OP JATA; 



• f .*>• ^ry) » 



x U^-t. 



Thir oat u is prefer, to-.. ioa^iAg Oats air. cruci- an,-g .'..2 data* 
The loading in la provisos infos .n tier or. typo of lord, position 
of load, etc., Tor each test run. T..o erne.': arj-io date, oursanriaca 
the anglo t of the iteJivii.aai atrooscout cr&csu. The-oe angles wore 
ac&sured fro;:: the horiaonfcal in c counter clocks ! do direction from 
the right. These data provide inf or. .ution trill ch mould enable any 
person to reconstruct the tensile strain pattern Tor each load 
listed. Tec .acthoo of obtaining t’ i... crack angle Jets .no n^ 
follor.s: 

1. After completion oi. the test run and application of C0 9 , 
the bean wa „ removed from the testing machine arid a rectangular 
reference griu system off covering the area of too cracn 

pattern. T> e reference lines 'here run parallel to the aouvastd 
neutral axis and Cl O A ijk.n 0 th) u’iC £ .»*. tirfiC-w! no VI £. 

The eo.lun.nj (nuubered I, f., o, etc*) rcpro&snt Ilia.:; dru*cn per- 
pendicular to t’lvA neutral axia, one lines (It/t'beivu A, 0, o to . ) 
represent linen ^aroiloi to tho neutral n;ei.,* 

1. The cn-;le el craelin;, r j o then reinsured nt ouch iivocr- 
section of the jriu reference iiico. 

2# Explanation oi ifb^liir:- of roftsrer.ee linen. 



a. Low nuiab~;~ arc? io too wft, looking to var.ru: tne 



DcJuJUk^ ill uJLX CCv> o 3 • 



b. Uiiloow cto^rwtoe .,totoJj tot ihort span 1 :j to tho 

1 ^ 4 - 

c. Longitudinal reference lines arc spaced ,. inch 
between j.in©s; vertical reiorence linos ore spaced as noted on 
end exata sheet* 



4, The position of U c besns neutral axis is on reference 

line G. 

dTKAIII GAGE DATA 

Data is presented for each tost load of each run made, in 
tho cecuonco oi' loading, fro. 1 ;, this observed data the observed 
values »cro id iron, an* the faired data u-od to obtain values, of 
o train for calculation of results. The strain indicator reference 
position value 'nn ohs.ibt.jd frots these tables of observed data, 
since nil data under on. or. ron.iii;^ ar„ based or. the nose reference 
position. T..e values river ir. tho colanns under one); loci arc 
uupron. ed in iaicro-inch.*y por inch. 
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A-l 
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A- 5 
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2. OD 
2.00 
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120.0 
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2.04 
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2.09 
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2.09 
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2.03 


li— 3 


2.09 
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119. 6 

119.6 

119.6 

119.6 

119.6 

119.6 

119.6 

120.0 

120.0 

120.0 

120.0 

120.0 

120.0 

119.6 

119.6 

120.0 

120.0 

120.0 

.0200 120.1 

.0200 120.1 

.0200 119.9 

.0200 119.9 

.0215 120.3 

.0213 120.1 

.0213 120.1 

.0200 120.1 

.0200 119.9 

.0200 119.9 

.0213 120.3 

.0213 120.3 

.0213 120.1 

.0200 120.1 

.0200 120.1 

.0200 119.9 

.0215 120.3 

.0213 120.3 

.0213 ;20.1 

.0213 , 120.1 

120.0 

120.0 

120.0 

120.0 

120.0 

120.0 

120.0 
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Run lumbers 1 D«t te : 17 Au us t 1046 



Bears 2pon 7 feet 


Lofi.1 
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: :'sst 2ro : r; 


p. r ujU^poz" 


Reading 




Land (pounds) 




Nurab er 
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1253 


100 e 


983 


853 


14 


8J0 


750 
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15 
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ion 
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16 
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330 
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17 
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no 


no 
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822 
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830 


788 


19 


629 
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440 
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4.50 
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420 
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21 


285 


260 


250 
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22 
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629 
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517 


25 


150 


150 


158 


163 


24 


£19 


492 


485 


481 


25 


1032 


1003 


390 


980 


26 


539 


559 


563 


578 


27 


205 


185 


141 


097 


28 


1012 


321 


873 


040 


29 


903 


909 


900 


898 


50 


304 


283 


240 


IS 3 


31 


570 


459 


308 


202 


52 


890 


830 


390 


880 


33 


290 


315 


340 


379 


34 


1040 


800 


778 


539 


35 


593 


482 


4 79 


423 


56 


605 


G51 


897 


750 


37 


520 


381 


502 


158 


58 


720 


547 


473 


348 


59 


585 


582 


616 


670 


40 


169 


100 


or 8 


002 


41 


948 


051 


773 


720 


42 


600 


621 


627 


352 


43 


532 


521 


532 


542 


44 


677 


647 


651 


609 


45 


402 


i on 


4o2 


4.72 
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i.un Nunber: i 

0 CJXn. Gpilii ,* i t. y t 

Reading 

Huaber 



Date: 17 lvi./u. t IQ/’B 



46 

47 
46 

49 

50 

51 

52 
55 

54 

55 
61 

63 

64 

65 

66 
67 
66 
65 
70 

73 

74 

75 

76 

77 
76 
79 
GO 
61 
82 

83 

84 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 



500 



888 
PIS 
509 
590 
780 
800 
470 
828 
159 
663 
605 
29 S 
062 
89 4 
535 
706 
1140 
619 
710 
269 
979 
88 i 
1397 
684 
1375 
371 
626 
201 

700 
532 
271 
745 

1455 

1450 

810 

7.4; 

701 



522 

271 



£ x cot f 


ror:* n?ar 


-.upoort 


Lofr.d ( p 


ouruf;) 




2330 


35 £0 


4460 


815 


771 


712 


300 


751 


689 


580 


382 


bOt> 


479 


427 


ry 

O i O 


7 02 


707 


711 


700 


790 


798 


450 


470 


460 


716 


670 


620 


121 


120 


120 


693 


722 


760 


770 


873 


1020 


244 


223 


220 


112 


173 


511 


1008 


1230 


1490 


613 


609 


875 


753 


792 


900 


1006 


1040 


971 


367 


1102 


1703 


796 


888 


1062 


200 


171 


170 


911 


000 


842 


1104 


1273 


1703 


1452 


1482 


1510 


610 


670 


547 


1038 


1030 


1033 


490 


500 


673 


643 


667 


697 


209 


18 C 


150 


671 


662 


673 


456 


451 


540 


297 


276 


253 


701 


690 


710 


1540 


1274 


1205 


1491 


1533 


1545 


727 


799 


783 


821 


034 


050 


763 


760 


75” 


383 


865 


860 


362 


587 


430 


S2S 


367 


445 


939 


350 


990 


256 


272 


293 


455 


406 


360 
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Date : I? 
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TA &L £ XXX/ 

JBL’JRVrJi ..Tu'Ji- 6A<:2 DATA 



Bean Span 6 feet 
Baadln.j: Kuaber 



Load Po.it.ion 2 feet frosi nt&r support 

Load (pounr-s) 

500 2515 * 3455 4480 



510 



1 


1230 


1219 


1260 


1220 


1100 


fl 


1391 


12-51 


1193 


1133 


1573 


3 


1010 


853 


000 


740 


1000 


4 


1555 ‘ 


1372 


1 471 


1488 


13*3 


5 


951 


7Ui 


750 


585 


920 


6 


1330 


1170 


1115 


1010 


1340 


*7 

i 


582 


662 


740 


772 


570 


8 


I860 


1072 


1009 


902 


1240 


9 


302 


199 


140 


012 


350 


10 


680 


652 


708 ' 


720 


618 


11 


710 


520 


446 


358 


793 


12 


500 


300 


242 


149 


480 


13 


1390 


1221 


1170 


108 >3 


1372 


14 


881 


710 


670 


530 


876 


15 


1265 


1182 


1189 


1158 


1237 


16 


620 


499 


464 


411 


611 


17 


1830 


1219 


1242 


1323 


1882 


18 


1015 


867 


989 


969 


991 


19 


738 


620 


670 


623 


799 


20 


610 


, 580 


COO 


581 


60S 


21 


479 


422 


450 


410 


451 


22 


1146 


1003 


955 


901 


1133 


25 


1370 


1320 


1352 


1540 


1340 


24 


712 


668 


6D5 


660 


699 


25 


1161 


1129 


1139 


1110 


1151 


26 


714 


7X9 


748 


710 


693 


27 


1580 


1288 


1276 


1219 


1572 


20 


1160 


1068 


1042 


1003 


1161 


20 


1152 


1124 


1140 


1122 


1139 


30 


613 


480 


428 


300 


5S8 


31 


680 


542 


521 


457 


642 


52 


275 


360 


890 


963 


961 


35 


1310 


154.8 


1340 


1340 


1310 


34 


263 


852 


730 


700 


040 


35 


cron 


520 


K ' > c; 

"0(K. 


501 


518 


36 


842 


781 


813 


015 


825 


57 


1550 


1402 


1353 


1273 


1449 


38 


810 


610 


547 


468 


792 


39 


798 


730 


739 


740 


708 


40 


697 


615 


535 


540 


677 


41 


1160 


1002 


965 


910 


1125 


42 


837 


812 


860 


835 


812 


45 


€j8 


630 


t354 


662 


600 


44 


880 


860 


821 


819 


829 


45 


60S 


629 


641 


623 


579 



7 'A&ue xxxv' it.) 

OBCiT.VZD STRAIN CAGE DATA 



Hun Humber: 


8 






Beam Span 6 


feet 




Lend 


Reading 








Humber 


— _ 


— 


50J 


46 






n r 


47 






991 


48 






726 


40 






320 


50 






027 


51 






1030 


52 






706 


55 






967 


54- 






1278 


55 






819 


61 






960 


63 






1535 


64 






1247 


65 






1477 


66 






1550 


67 






785 


68 






1200 


69 






705 


7J0 






1017 


73 






1508 


74 






1086 


75 






576 


76 






595 


77 






805 


78 






1275 


79 






1704 


80 






1718 


81 






1443 


32 






872 


85 






15G3 


84 






1410 


87 






045 


08 






780 


89 






73 o 


90 






898 


91 






030 


92 






854) 


93 






1030 


94 






1533 


95 






1570 


96 






1060 


97 






458 


38 






700 



Date: I Au vut 

ooition 2 feet jfron near support 



Load (pounus) 



2515 


5495 


4480 


_ .no 


890 


872 


851 


051 


829 


820 


77 0 


070 


700 


g ;.'0 


660 


030 


730 


050 


5 98 


/’93 


082 


886 


875 


903 


1002 


1057 


1050 


1045 


707 


600 


66 0 


670 


920 


852 


802 


D80 


1220 


1505 


1236 


1208 


85b 


870' 


880 


820 


1140 


1103 


1243 


962 


*? 7 -C O 

jut'A w 


1276 


1251 


1300 


1325 


1359 


1371 


1204 


1640 


1732 


1603 


j.452 


1642 


1655 


1678 


1539 


819 


825 


842 


772 


1172 


1120 


1097 


1180 


950 


1040 


1144 


715 


1180 


1177 


1216 


1024 


1387 


1317 


1301 


1072 


1073 


1031 


1000 • 


10C0 


783 


852 


950 


550 


765 


797 


770 


656 


846 


773 


743 


353 


1270 


1221 


1212 


T <-.tr - 


1352 


1902 


1970 


2 r'jf: 


1768 


1770 


1757 


1711 


1406 


1385 


HOC 


1424 


889 


900 


840 


844 


1626 


1652 


1076 


1 ' 1 7 


1421 


1410 


1401 


j. -1 0 1 


939 


936 


. 


932 


827 


852 


570 


700 


879 


642 


r- r> n 

C.L 


760 


918 


003 


910 


00 


988 


985 


o -•> ~ 

V' J 


0 0 0 


020 


793 


800 


702 


1000 


983 


970 


101) 


1 31 5 


1410 


14-12 


1317 


1160 


1480 


1515 


1 ** ^ o 

X U't' ^ 


1105 


1100 


1115 


10-02 


442 


435 


441 


402 


865 


583 


553 


6uQ 



7"A Ql c xxx*/ 

ob&j cach data 



Hun Nufcbor: 


3 


Date: 1'. Au.pr-t - •_ 46 


Dearn Span 5 


feet 


Load Position 2 feet frara r>?ar support 



feeding 




Load (pounds) 






iluaber 


490 


2480 


3510 


4555 


515 


1 


1155 


1150 


1159 


1152 


1160 


2 


1340 


1200 


1120 


1060 


1266 


o 


1010 


845 


749 


661 


£05 


4 


374 


354 


360 


362 


£53 


5 


878 


691 


623 


532 


737 


C 


1340 


1151 


1055 


975 


1240 


7 


528 


612 


G49 


676 


469 


0 


1228 


1043 


939 


341 


1125 


g 


1528 


LI 32 


1066 


970 


1287 


10 


572 


532 


585 


£90 


490 


11 


660 


48? 


378 


830 


568 


12 


480 


2S6 


212 


113 


5-30 


13 


15GG 


120C 


1131 


1052 


l f'r.c 
-*» (8 


14 


80S 


739 


680 


613 


812 


15 


1221 


1138 


1038 


1064 


1119 


16 


50 S 


431 


596 


332 


496 


17 


1212 


1100 


1150 


1141 


1108 


10 


371 


910 


800 


070 


068 


IS 


783 


649 


£96 


540 


678 


20 


588 


518 


501 


480 


462 


21 


1380 


129c 


1279 


1238 


1264 


22 


1130 


988 


901 


836 


1033 


23 


1338 


1202 


12 13 


1252 


1210 


24 


166 1 


1597 


1602 


1352 


i • ip 


25 


1132 


1066 


10-10 


1009 


1029 


26 


608 


640 


641 


630 


679 


27 


405 


270 


832 


180 


29' 5 


28 


1119 


1000 


905 


909 


132C 


2S 


1140 


1053 


1044 


1012 


1029 


30 


1509 


1577 


1331 


1261 


1 « n > 

J 


51 


612 


501 


440 


589 


589 


32 


972 


920 


922 


918 


861 


33 


1333 


1280 


129? 


1221 


1231 


34 


005 


766 


700 


630 


811 


35 


1471 


1409 


1408 


1401 


1361 


36 


870 


709 


787 


705 


759 


57 


5CG 


394 


555 


260 


440 


38 


778 


591 


509 


427 


689 


39 


778 


7250 


712 


693 


899 


40 


650 


543 


525 


480 


672 


41 


1145 


980 


910 


360 


103 


42 


CSC 


779 


770 


772 


730 


43 


682 


631 


613 


612 


509 


44 


659 


752 


740 


725 


720 


45 


580 , 


539 


552 


£59 


472 



tabl£- : 






I Ccout) 



U J ) gu „ 



:lur. i!uiab«r: 3 








D-.-te: 


Id Au.~ 


a t IS 


isfcia Span 5 feet 




Lonu 


posi ticn 


2 fee-1 Cron 


near & 


upport 


Reading 






Load 


(pounds) 






number 




490 


2480 


3510 


_45 35 


515_, 


dV ! .’» 




330 


e 17 


811 


775 


251 


47 




100£ 


850 


775 


780 


802 


43 




r; r . ; 


602 


501 


560 


668 


49 




i ' 


639 


583 


532 


380 


S3 




CIO 


830 


820 


802 


*7 :oo 

i 


31 




10.58 


/'T 


255 


936 


. .«"><“» 
v ^ 


5.': 




C30 


6 03 


50? 


580 


E ^ f V 

W k ».’v.y 


53 




931 


o ol 


770 


705 


Of* n 
O iy 


;V / 

v 7 * 




1155 


1191 


1151 


1130 


1160 


r c 




330 


201 


013 


020 


708 


Cl 






390 


1030 


1060 


040 


63 




ZjO 


303 


270 


238 


0 


04 




■» T] O' 


i <■■■■', r 


1222 


1848 


10C0 


65 




MGf> 


1510 


1570 


1C 28 


15&5 


66 




r v; 


655 


883 


712 


rn A 


67 




81C 


COO 


312 


836 


751 


08 




1168 


1X1 


1042 


1015 


1020 


63 




707 


824 


912 


995 


r c /o 


70 




1018 


1030 


1058 


■» 

lOO 


200 


75 




13-40 


1256 


1220 


1160 


1248 


74 




1072 


*.R (?*' 

' • i - 


250 


892 


960 


75 




532 


640 


720 


702 


413 


76 




640 


630 


642 


648 


£ Z ? 

OcO 


77 




C -yj 


720 


S3 3 


6 32 


738 


78 




I. .40 


1154 


1138 


1110 


1128 


79 




720 


615 


818 


855 


617 


80 






746 


756 


730 


C60 


Cl 




1400 


1230 


1234 


1194 


T *>0 

J. iv /L 


82 




17 CO 


1722 


1704 


1700 


1882 


85 




1471 


1518 


1623 


1547 


1404 


84 




1 o Coo 


1326 


1504 


1205 


1270 


87 




Dc-O 

O V .' 


800 


754 


790 


770 


88 




( O 


574 


217 


472 


82 J 


09 




7o? 


743 


745 


7 46 


€30 


80 




’« 0 


855 


835 


826 


810 


91 




GV 3 


892 


900 


; -io 


802 


82 




7G7 


757 


740 


732 


723 


33 




1033 


1*34 


900 


881 


902 


54 




1518 


1330 


1338 


15C3 


lor?'? 

-L*. 


95 




x >'jZ 


410 


417 


427 


322 


96 




1020 


1017 


1000 


1000 


ny*c 


07 




357 


367 


557 


360 


9 :\ 7 


• 9 




050 


580 


820 


480 


i ». >/ 




T AGle jt’xxV// 



i J.I.. .i/GE DA'i.v 



u itu: £5 Au.^urc 



Run I.’iun. er: 4 
Be iv Cpari 7 Beet 



L:-.\G Busaxlon feet frur r^ar support 



4 . iL/WU A tl 

ft umber 



:;.:o 



,*o 



Load (pounds) 



4520 525 



1 


473 


43k 


450 


£ 


051 


Tf'^ 

«J <50 


440 


3 


1237 


1118 


1034 


4 


601 


e ie 


- r 
O'Jil 




1205 


1057 


V - < 


<2 


73.; 


yry s* 

w j 


* r r*\ 
2c .73- 


? 


7 06 


809 


025 


6 


a 


35 7 


230 


j 


700 


G Jo 


536 


10 


343 


8C3 


£22 


11 


241 


7 .. 3 


712 


12 


55.. 


p c r ‘- 

O K- »» 


720 


15 


■? 

•A.'..* — w : 


— S k J 


15. .4 


14 


O ~0 

O tj k, 


C3-- 


" CO 


15 


1 IBc' 


’! ~ 


1373 


ie 


O' * 

<J t.V 


7 14 


o Jo 


17 


548 


528 


uu 1 - 


18 


1231 


ill 


1 *! ' 


ly 


1j47 


551 


373 


20 


1-0G 


880 


861 


21 


10.54 


1612 


1300 


22 


1500 


1522 


1100 


23 


1582 


1525 


1521 


24 


551 


890 


030 


25 


1506 


.L cj -L .j 


1255 


26 


903 


r\*y t[ 
iJ i O 


971 


n r* 
K i 


€31 


jZ'6 


457 


28 


1541 


ib a 


1190 


23 


1415 


I4'X 


1487 


50 


674 


?r;8 


OSS 


51 


892 


700 


740 


-* <r 
0 


1820 


11 9 B 


1177 


33 


04 ) 


£10 


ell 


34 


1161 


105b 


1010 


35 


75 j 


74 j 


734 


3G 


11. -8 


1100 


117 C 


37 


819 


o71 


no 


38 


n n » w 


" 1 1 *i 


107 0 


(. ) w* 


1178 


- T ^ *1 

-J.A*t-u 


115.. 


•10 


.1101 


1GC 


8 85 


41 


1445 


,0/0 


ii in 


42 


mi 


A Xio3 


11 35 


43 


1042 


1001 


£5 


44 


1'OCl 


id 


1042 


1 " 


C 0 


f » , >r 

i V V. 


n> 

i • - 



50 0 


438 


402 


154 


963 


1210 


340 


740 


022 


■} r\ n <•. 

-k. ^ < v V 


450 


755 


841 


753 


200 


r >. 


45 j 


7iC 


82/ 


621 


611 


, 54 


361 


1 13 


1320 


13 5 C 


5G1 


810 


1340 


1 1 40 


627 


520 


5 5.i 


522 


11C5 


1210 


629 


1.087 


, C r 

1 


< 2.5 


1540 


1630 


1150 


1371 


1545 


1551 


870 


521 


■> c.. 
lUO 


1345 


998 


U <-/ f* 


400 


600 


1147 


1326 


1540 


1382 


G10 


029 


c;:*8 


£ 54 


neo 


1190 


630 


505 


370 


1148 


734 


7 17 


11*57 


1140 


488 


631 


1065 


1035 


1203 


1200 


615 


990 


1078 


1300 


rH 

r -4 


1212 


353 


i 021 


.. '/ 1 


K2 






77H3<-E xxx//i Ccoh't:) 

O'J. ..JJ.il v.'u^ DATA 



Kun Kuaber: 4 to : r." A a:;u/t 



Boa.:, -pun 7 X'o.t 


Luo j. - 


L_ :*sct 


.rufc hog r guv 


ourt 




AeaOin^ 




Load (jcu;, :z) 






Dumber 


G d-G 


2830 


5475 


,4 " C *''» 


* c*. 

J G w 


46 


1281 


1270 


lift 


1208 




47 


1298 


1201 


1210 


i:: w 1 


n •- . 


48 


1028 


1015 


1022 


1015 


f, V- 


40 


1110 


1045 


580 


919 


iOAC 


50 


1 o / 


lies 


1045 


085 


11C 2 


51 


1340 


1280 


1279 


1274 


129C 


52 


1043 


995 


V 05 


999 


1010 


53 


1250 


1080 


1040 


975 


1210 


54 


1093 


1530 


15 16 


1541 


1557 


55 


1130 


1115 


1119 


1130 


10G5 


01 


1236 


1363 


1413 


1494 


1250 


65 


6 37 


58 5 


551 


541 


583 


04 


543 


551 


503 


034 


500 


SD 


307 


300 


1073 


1140 


C 77 


66 


r • f *• *'*, 
Gw 


£12 


873 


300 


, 730 


67 


lure 


1060 


1320 


1100 


1036 


GO 


143*0 


13C 4 


1397 


1372 


>420 


60 


120*0 


1340 


1440 


1523 


1218 


70 


1230 


1309 


1302 


1403 


iC-iO 


73 


1617 


10 5 3 


1063 


1714 


1C 35 


74 


1570 


1273 


1283 


1240 


1328 


75 


SC 5 


1010 


1135 


1235 


' 878 


76 


537 


r '.8 


1000 


1044 


CIO 


77 


1142 


1030 


1000 


950 


1089 


73 


588 


515 


318 


510 


57 3 


79 


1937 


1207 


1307 


USD 


1120 


30 


1033 


1013 


io a 3 


1071 


992 


31 


1635 


1565 


1540 


1514 


1062 


32 


1130 


1072 


IOC 7 


10C0 


1102 


83 


1759 


1020 


1304 


1925 


1752 


34 


.1657 


1507 


16.17 


1622 


1617 


87 


1205 


1102 


11 .-3 


113 c 


1223 


88 


1104 


\ 49 


C 05 


840 


1072 


8? 


1375 


1097 


1153 


1170 


1078 


90 


1180 


Xlju 


1145 


1158 


1146 


31 


11C 2 


1130 


1195 


1132 


1155 


92 


123 


37 


60 


03 


83 


33 


1247 


1197 


1100 


1100 


12.11 


94 


c r 

t eo v v 


61-’- 


0~3 


660 


588 


95 


650 


7 09 


739 


765 


652 


36 


1360 


a 3 40 


1 350 


1373 


10 52 


57 


G u 


85, 3 


653 


662 


0 2 


98 


5 v 0 


E; 2 


020 


732 


' j.5 



J .. ' 



T7V©*-e xxxi/ni 

r.v.-u c mi. M-.ui ut.it. 



Hun Number: 5 D;.\te» 20 Aup -ic.t 



Beam Span o feet 


Lo*. a Position 


1 feet 


fror r.enr 


support 








Lcru.. 


( ooun j.) 






number 


: vo 


2010 


’ 3. 00 


4405 


5S0 


i 


331 


,7 1 


1 .'7 


513 


45C 


2 


Ci/.T 


520 


46 G 


405 


£38 


U 


1178 


780 


758 


652 


873 


4 


71- 


It 12 


18.05 


1302 


1120 


b 


ir2,.‘ 


11 )C 


1046 


‘ ' 1 O 
.V- . <w 


0.232 


0 


77C 


672 


610 


548 


796 


7 


7 mi 


75C 


01?, 


853 


750 


8 


1 147 


1350 


J 


1202 


1455 


o 


711 


610 


522 


548 


732 


10 


730 


COG 


£52 


870 


60S 


11 ^ 


;f'jw 


052 


503 


7-Ti 


• . » ~ r* 

V J!J 


12 


in 


000 


855 


505 


1010 


*t V 

Ju <1 


832 


070 


551 


no 


650 


14 


CO 3 


002 


SCO 


651 


985 


15 


1430 


13'CO 


i 378 


1 r\ 

... OuJ 


1 446 


16 


817 


-310 


650 


SCI 


O’V 

Oy». 


17 


4 L> 3 


459 


464 


465 


400 


18 


1287 


11*0 


y.72 


1100 


1103 


1C 


CSC 


CO? 


865 


815 


992 


HO 


840 


855 


852 


846 


878 


21 


310 


630 


628 


600 


059 


22 


1424 


1047 


975 


SCS 


1130 


23 


153 ) 


1550 


1555 


1538 


1538 


24 


005 


905 


082 


381 


980 


25 


1328 


1535 


1321 


1293 


1350 


26 


040 


083 


901 


1002 


cei 


i7 


575 


•18 9 


448 


420 


573 


28 


131.T 


1213 


1200 


1161 


1:583 


29 


1301 


14.17 


1-307 


1398 


1412 


30 


Cl’- 


706 


655 


605 


808 


31 


941 


610 


770 


700 


061 


32 


1133 


1170 


1163 


1178 


111S 


33 


400 


525. 


550 


541 


520 


34 


1111 


1112 


1009 


1058 


.L.L 12. 


35 


181 


725 


1U 


720 


7.17 


36 


1.103 


1182 


1122 


1138 


mo 


37 


1452 


392 


r* t '/ '*5 

cV 


80S 


1072 


36 


1 >4. 


1017 


1015 


i017 


1017 


39 


mi 


1208 


12.03? 


15)1 


non 


40 


ion 


1260 


1210 


me 


1540 


41 


ltCi.i 


1502 


158.' 


1830 


15.4!. 


42 


m. 


1100 


mi 


1100 


1720 


43 


973 


GOO 


5c 0 


005 


r •' 


44 


1041 


1078 


1071 


3 >■* 


6* . I , * 


45 


77 i 


807 


7.30 


7. >8, 


iid 



7"A0i.e *XXVIH ( coaj ' t ) 

i t i JL» -Ji\~K 



Hun ISunber 



Date: ZC Au. ik t 1- 



Bean Spua dect 


-iovi ?j*.ition 


1.. foot 


Li"jv. u ar 


.iirjoort 




Heading 




Lo , . 


3 (pounds) 






Nur.bor 


&-0 




55 3u 


4455 


550 


46 


1810 


147? 


1269 


1590 


1242 


47 


1 'V.T, 
X.-.-'v' 


1268 


1262 


1251 


1276 


48 


945 


900 


w'l • J 


S30 


879 


45 


1 nnfi 

xw<£ i 


640 


61.5 


578 


C 38 


50 


mo 


8,21 


775 


727 


, 023 


51 


i:;05 


1326 


1318 


1599 


1350 


58 


078 


1058 


1030 


1054 


1047 


rs 


1102 


998 


940 


805 


1100 


54 


570 


623 


631 


642 


G49 


5b 


1083 


1115 


1150 


1143 


1081 


61 


”r, ' 
OXu' 


400 


430 


478 


351 


63 


«* -* > 


£07 


SCO 


550 


68.:. 


64 


501 


r s • »•> 


573 


596 


• J On.' 


65 


900 


1304 


1057 


1107 


•310 


66 


u 


2;.!. 


59:4 


f* j rr 

• Jru 


500 


67 


830 


• 333 


OOT 

* 


926 


r n 

C 1 ^ 


63 


1320 


1379 


1.372 


'1 •; /? r» 

-U '.JO t 4 . 


1402 


60 


•!•»(« - 


-416 


1483 


i r •* 


1531 


70 


1 4*i '* 

-4- 4 - O w* 


1713 


1700 


1890 


1 :+ l. «** 
1.' ‘ ♦ 


73 


o 7 3 


1(190 


*1 'X,*: . 

J- 


1 ;> * 

C 


' " s-r 

•v *>> 


74 


1317 


1103 


mo 


0.1 t'J 


1.124 


75 


072 
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1250 


1537 


1020 


76 
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■} ?i' 17 
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1300 


1334 


1270 


77 
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OC.v 
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1010 


76 


577 


670 
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72 
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1123 
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1350 


1044 


80 


1000 


10 17 


1065 


1390 


1010 


31 
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640 


CIO 


..-39 
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/X'J 


82 


103." 


11 52 


11. *3 


114 3 


V) - 7 

X ' v. 


83 


09- 


C 2 O 


330 


9*3C 


J20 


84 


680 


705 


707 


798 


708 


87 


1797 


120.6 


1200 


•1237 


1242 


80 


1090 


677 


850 


795 


.407 


89 


1007 


1210 


1232 


1 <•• -1 


1176 


90 


1117 


1114 


1117 


1117 


1120 


01 


11,79 


11,5.7 


1172 


J. -LO O 


1120 


02 
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348 


9x57 
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93 
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1170 


1127 
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1169 


94 
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1485 


1520 


1135 


96 
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677 
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713 


946 


36 
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97 
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98 
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002 
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719 
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C3j 


C-X 
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872 


835 


GO x 


457 
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912 


376 


1021 


620 
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57; 


032 


078 


553 
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1..15 


1404 


1587 


1562 


1440 


719 


673 


833 
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473 


402 
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47. 


1182 


mo 


1172 


1195 


•.18 


875 


C 12 


w’ w vJ 


358 


35- S 


8:1 


072 


640 


Gx,0 
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1025 


1029 


> 7 0 
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530 


5. 0 


48. i 


08 


800 
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320 


1527 


1517 


1.-20 


153 


372 


955 
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1432 


130? 
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1221 
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1410 
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LO 
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1415 
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810 
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— L oau 
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1005 
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742 


701 


7C1 


721 


1142. 


115? 
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1300 
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1031 


1055 


1005 
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1056 


1356 


1305- 
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1505 


1172 


1253 
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■1 'l 


450 


3 72 


COl 


1260 


l r 62 
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1..72 


1005 


1003 


100. 


1010 


1078 


1072 


1063 
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602 


800 


720 
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e 

7 
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11 

12 
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27 
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C5 
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1575 


1.00 
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1280 


1300 


104. 


GO 




1017 
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707 
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6 1C 
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12CJ 
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r> *i 
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1121 
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1538 
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710 


825 


582 
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5.9 
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cy.p 
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820 
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■.75 
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54 
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55 
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'} r, o 
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34 


422 


540 
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740 
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955 
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CO 


1475 
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1253 


1114 


G7 


439 
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410 


355 


423 


C3 


1237 


1210 


1194 


1100 


1225 


03 
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10-0 


1367 
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70 


017 
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738 


703 
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73 
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700 


733 


713 


835 


74 


1110 


1083 


1077 


1052 


1122 


75 


940 


1115 


1202 


1863 


950 


76 


1220 


1875 


1300 


1503 


1225 


77 


930 


875 


844 


90S 


957 


76 


513 


492 


455 
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510 


70 


1035 


1154 


1813 


1848 


1040 


CO 
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090 


982 


949 


61 
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1436 


1422 


1570 


82 
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85 
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040 
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84 


053 
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653 


010 


634 


87 


1)72 


1050 
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1037 
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88 
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92 
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1002 


g 37 


1020 


04 


‘} I/Or 


1302 
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570 
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715 
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13 
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1121 


Uxl 
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15 


1570 
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1521 
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1271 
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10 
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17 
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me 
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1012 


1029 


10 40 


1050 


SCO 


45 


742 


730 


720 


711 


710 


762 



TABt-E KLI CcoijrJ 

0 . 'TD ?,‘L' Mil MIA 



.‘jin Luruber: >3 Date: "0 Au \i.. r, ISxS 



Lis-ar.. Span 

Kemdiu? 

Lumber 


» 1’e^t Loiv 


\i\ IVjut 
La;. 

r“* . / ' • 

- > 


.d (pounds) 
>176 


euooort 

XT; 


• i • r 


610 


4G 


1100 


1045 


1002 


U - J 


c:i 


1129 


47 


1170 


...,6 1 


11 "2 


7.140 


■1150 


1130 


43 


Sob 


300 


3.i) 


851 


c n 


866 


49 


60 


537 


867 


518 


!55 


670 


30 


378 


865 


8 Cl 


pr.ij 


059 


S70 


31 


i >15 


1310 


1305 


XOo'J 


1371 


1313 


32 


•f "? -O 
v‘/ 


3 8 ;„i 


Or 0 


;v0o. 


4* 

\s 1 i. 


971 


53 


1)80 


;j j’* 


oOl 


SCO 


003 


1022 


54 


LT*? 


1477 


1456 


1457 


1-172 


1460 
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64 
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037 


1738 


1457 


65 
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lid 
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1717 
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